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The pre-conference field trip will present the main structural phases 
of the Mesozoic deformation of the northern Transdanubian Range 
(TR) (Fig. 1, 2), starting from the Early Jurassic rifting through dif-
ferent Cretaceous deformation phases. The Mesozoic evolution of the 
TR was equally linked to the opening and closure of the Meliata-Var-
dar branch of the Neotethys Ocean, but also to the events in Alpine 
Tethys (Ligurian-Piemont Ocean) (Fig. 4). Excursion will present out-
crops showing the structures and sediments connected to minor ex-
tension, which is related to the Early Jurassic rifting and Late Jurassic 
bending of the lithosphere, respectively. During the early Cretaceous, 
the northern part of the TR was the location of a flexural basin with 
clastic infill, which is in contrast with the carbonate sedimentation of 
the remaining part of the TR. New sedimentological and structural 
observations reposition the present-day outcrops within the basin. Fi-
nally, the excursion visit sites where the mid-Cretaceous deformation 
is well pronounced in the structure of the Range. 
Vértes, Gerecse and Pilis Hills were probably involved in the charac-
teristic Mid-Triassic r if t ing of the Vardar-Meliata branch of the 
Neotethys (Kovács et al., 2010), although this is merely a projection 
of observations f rom the Balaton Highland located ca. 100 km to the 
SW (Budai and Vörös, 1992). The subsequent passive margin subsi-
dence resulted in the deposition of ca. 2 .5 -3 km thick shallow marine 
carbonate rocks (e.g. Hauptdolomit, Dachstein Limestone) (Fig. 5) 
which represented the solid, quite uniform base of the subsequent 
Jurassic deposits (Oravecz and Végh-Neubrandt, 1961; Haas, 1988). 
Early Jurassic extension: sedimentary dykes, syn-
sedimentary faulting (-200-190Ma) 
After a relatively long and uniform period of subsidence (Late Tri-
assic), fault-controlled differential motions renewed in the Early Juras-
sic in the whole of the TR (Galácz and Vörös, 1972; Galácz, 1988; 
Vörös and Galácz, 1998) including the Gerecse Hills. Their intense 
fracturing is demonstrated by Sinemurian sedimentary dykes (Stop 
1.1) of various, often coarse-grained infill (Hierlatz Limestone) (Fig. 
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Fig. 1. Tectonic position of the excursion locations within the tectonic frame of the Alps, Carpathians, Dinarides. (Haas et al. 2010). 
2. Geological setting and brief Mesozoic 
evolution 
Late Triassic uniform platform stage (~220-200Ma) 
In the Triassic the TR was located at the passive margin of the Var-
dar-Meliata Ocean (Fig. 3) (Kovács, 1982; Dercourt et al., 1986; Haas 
et al., 1995). As a consequence, the north-eastern part of the TR, the 
5) (Vörös, 1991; Lantos, 1997) whose age was precisely documented 
by brachiopods, ammonites and gastropods (Dulai , 1998; Szabó, 
1998). Thickness variations, facies changes f rom fine- to coarse 
grained limestones, signify redeposition by gravity mass f lows and 
have led to the postulation of the presence of syn-depositional faults 
or fault zones which limited shallower highs and somewhat deeper 
basins (Vigh, 1961; Főzy, 1993; Lantos, 1997; Császár et al., 1998). 
The largest high was named as Gorba High (Császár et al., 1998) 
which was marked by a very thin Jurassic sequence (ca. 5-10m) with 
large hiatus. Although the strike of facies belts were delineated already 
by the first works on Jurassic rocks (Vigh, 1961), and specified in sev-
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Fig. 2. Excursion stops for the pre- and post-conference excursion placed on 
a digital elevation model of the Gerecse and Vértes Hills. Note steep morpho-
logical slopes which mainly correspond to Cenozoic faults. 
Jadar 
eral later works (Főzy, 1993; Császárét al. 1998) outcrop-scale faults 
were only very occasionally demonstrated (Fodor and Lantos, 1998). 
Without doubt, this faulting and platform disintegration can be con-
nected to the early rifting stages of the Alpine Tethys further to the 
west (Fig. 4) (Stampfli and Borel, 2002; Schmid et al., 2004). 
Middle Jurassic sedimentation (~180-165Ma) 
Continuation of faulting probably went on during the Toarcian-Ba-
jocian, the time of deposition of "Ammonitico rosso", (Fig. 5) the 
characteristic ammonite-bearing, red pelagic limestone of the TR 
(Tölgyhát Fm., Vörös and Galácz, 1988), although small-scale struc-
tural elements are missing. This relative tectonic quiescence is indica-
tive for the relatively distal position of the Gerecse in the Alpine 
Tethys framework, while this is the major time of ocean drifting 
(Schmid et al., 2004; Schettino and Turco, 2011). 
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Fig. 3. Paleogeographic reconstruction for the Late Triassic showing paleo-
position of the basement structural unit of the Pannonian Basin and the sur-
rounding regions (After Haas et al. 2013). TR: Transdanubian Range, AA: 
Ausztroalpine. DR: Drauzug, ADCP: Adriatic-Dinaridic Carbonate Plat-
form, SA: Southern-Alps, BM: Bohemian Massif 
Late Middle Jurassic to Berriasian sedimentation 
(165-140Ma) 
The next step in sedimentary evolution was the deposition of radi-
olarite (Lókút Fm.). The age of this formation is Callovian to mid-
Oxfordian, but in the most complete succession it went on up to the 
Early Kimmeridgian (Dosztály, 1998). It was originally radiolarian-
rich carbonate sediment with sedimentary structures (Stop 1.2) but 
silicification during the diagenesis changed the rock to chert. The 
thickness and presence of siliceous sediments is variable, from 0 to 
18m (Konda, 1988). This variation may reflect paleogeographic po-
sition within the late Jurassic basin (Fodor and Főzy, 2013). Two of 
the Gerecse sites show active faulting during chert formation, one of 
them is stop 1.2. The radiolarite is kept or dissected by a peculiar bed, 
the so-called Oxfordian breccia. Its age is well-constrained as Middle 
Oxfordian (Főzy and Meléndez, 2013). This is a redeposited bed 
(Bárány, 2004) consisted of limestone and chert clasts with limestone 
and chert cement. All these components form chaotic structure. 
The upper Jurassic to early Berriasian is marked by pelagic lime-
stone layers of generally 3-5m in thickness. Slight thickness varia-
tions, change in completeness of the succession, and fauna 
preservation are those characteristics which point to paleotopograph-
ical variations, and the survival of Liassic topographic highs. 
Redeposited layers are present occasionally (Bárány, 2004), but 
they are limited in extent. Fault-related breccia bodies have restricted 
occurrences along active faults (Fodor, 2013). They have micritic ma-
trix and angular clasts of Triassic and Liassic rocks derived from local 
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Fig. 4. Plate tectonic evolution of the Tethys for Sinemurian, Oxfordian and 
Aptian. A,B,D after Csontos and Vörös, 2004, while C is after Plasienka 
(2000). Note location of the Transdanubian Range with respect to opening and 
closing oceanic domains. 
footwall block. The induced paleotopography, small highs and slopes 
could favour the settlements of different organism like crinoids, bra-
chiopods, molluscs; their bodies were incorporated in coarse-grained 
bioclastic limestones (including so-called "Tithonian Hierlatz", Vigh, 
1945; Fözy et al., 1994; Császár et al., 1998). 
Late Berriasian to Aptian sedimentation (140-110 Ma) 
The Late Jurassic to Berriasian carbonate sedimentation terminated 
and changed to mixed siliciclastic-carbonate sedimentation in the 
Gerecse Hills. The pelagic ammonite-bearing limestones were re-
placed in almost all cases by the latest Berriasian to Hautrivian marl-
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Abbreviations: 
ZB = Zámoly Basin; 
POB = Pusztavám-Oroszlány Basin; 
GB = Gánt Basin 
Names in parenthesis are formation or member names 
Kk: Köszörükőbánya Member 
Pre-Quaternary Cenozoic stratigraphie chart 
of the Vértes and its forelands and 
Mesozo ic formations of the Vértes and Gerecse Hills 
Legend: 
"M3-PI variagated clastics 
'M3 huminitic clay, silt, sand 
*°M, sand, silt 
"M, abrasional gravel (Diás) 
'Mj lacustrine marl (Szák) 
"M, basal gravel 
CM3 marl 
zM3 gravel 
AM3 variagated clay 
MX dolomite debris 
'M2 ooidic limestone (Tinnye) 
°Mj variagated clastics 
"M2 marine marl 
""Mj clastics, evaporite 
Mj limestone (Lajta) 
"M j clay, marl 
"Mj clay (Baden) 
"M2 brown coal 
"M,.j variagated clastics 
"01 marine clastics 
"01, brown coal 
"01 fluvial clay, gravel 
%0I coal 
C
S,0I, kaolinitic sandstone 
óOI, bauxite 
kOI, bathyal silt (Kiscell) 
"Ej.3 bathyal marl (Padrag) 
'.Ej bioclastic limestone 
'Ej bioclastic limestone (Szőc) 
"Ej marl, limestone 
'Ej sandstone (Tokod) 
cEj foraminifera limestone 
°*Ej martstone with molluscs 
'Ej marl, silt, clay, coal 
% coal, clay (Dorog) 
"„Ej dolomite breccia 
Ej**" eolian sandstone 
®E,.j bauxite (Gánt) 
pK,.j marl (Pénzeskút) 
2K, rudist limestone (Zirc) 
'K, clastics, claymart (Tés) 
"K, reef limestone (Kömye) 
"K, siltstone (Vértessomló) 
"K, crinoidal limestone (Tata) 
'kK, conglomerate (Kk) 
'K, sandstone (Lábatlan) 
MK, marlstone (Bersek) 
"(K, conglomerate (Felsővadács) 
J j -K, pelagic limestone 
' J,_j radiolarite (Lókút) 
"J,^ nodularImst. (Tölgyhát) 
'"J, marlstone, Mn-claystone 
"J, coarse limestone (Hierlatz) 
"J, shallow marine limestone 
T , platform Imst. (Dachstein) 
d,T, limestone, dolomite 
T3 Hauptdolomit 
w,Tj dolomite (Sédvölgy) 
VT , marlstone, cherty limestone 
(Veszprém) 
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Fig. 5. Simplified stratigraphical chart of the Vértes and Gerecse Hills for the Mesozoic and of the Vértes Hills for the Cenozoic after Budai and Fodor (2008) 
and Császár (1995), modified. The chart tries to indicate variations across the ranges in thickness, completeness of the sequences and partly structural control. 
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stone, the Bersek Fm. (Fig. 5) (Fülöp, 1958; Császár, 1995) (Stop 1.3, 
1.4). The first layers of this new sedimentary unit, the late Berriasian 
Felsővadács Conglomerate, are already the result of sediment density 
flows of long transport distance. Clast composition and heavy mineral 
assemblage indicate a complex source, which contained, among oth-
ers, ophiolite sequence, radiolarite, neutral volcanic and intrusive 
rocks (Császár and Árgyelán 1994; B. Árgyelán, 1996; Árgyelán and 
Császár, 1998). Recently, shallow-water Jurassic limestone clasts were 
also identified (Császár et al., 2008). 
In the Barremian input of coarse clastics increased, the marlstone 
was replaced by sandstone (Lábatlan Fm) (Stop 1.4). Its deposition 
was mostly governed by gravity mass movements, turbidity currents 
and debris flows. Paleocurrent directions are from E to W, based on 
sole marks. These beds were deposited on a deep sea fan, probably at 
mid-fan (Fogarasi, 1995b; Császár et al. 2012). 
Finally, the youngest known unit is a conglomerate, sandstone, silt-
stone (Köszörükőbánya Member), which contains mainly chert clasts 
but also shallow marine reef or lagunal limestone of Aptian to early 
Albian age. It represents deposits of high-density gravelly turbidity 
current and debris flows, which were formed in channels or terminal 
splays of mid-fan environment (Sztanó 1990; Császár et al. 2012). 
Late Aptian to Cenomanian sedimentation (~115-90 
Ma) 
West and south of the Gerecse clastic basin, the sedimentation his-
tory was different (Kázmér 1987). After the Berriasian, there is a gen-
eral hiatus. Shallow marine sedimentation started only in the late 
Aptian or earliest Albian with a crinoideal limestone (Tata Fm). The 
remaining part of the Early Albian is marked by the formation of a 
shallow bathyal sediment (Császár, 1995, Vértessomló Siltstone). It 
shows transition both to the crinoideal limestone (Tata Limestone) 
and to a reef (Császár, 2002, Környe Limestone). The Middle Albian 
is marked by a fluvial to lagunal formation (Császár, 1986, Tés clas-
tics). It passes upward into the shallow marine limestone (Császár, 
2002, Zirc Fm.). With notable subsidence or sea level drop, the lime-
stone was replaced by marlstone of Late Albian to Cenomanian in age 
(Pénzeskút Fm) (Fig. 5). 
The Senonian is missing in the central and northern TR, but one 
may speculate their presence and complete erosion. In fact, the TR 
was subject to several, very strong denudation phases during the Cre-
taceous, namely in the early Albian (ca. -113-108 Ma), Turonian-Co-
niacian ( -94-86 Ma) and finally and for longest in the Paleocene to 
early mid-Eocene (-66—48 Ma). These denudation events occurred 
during subtropical climate with very low uplift rate, and resulted in 
the formation of sub-horizontal very low relief surfaces, (etchplains) 
with combination of subtropical karstification (Stop 2.4) (Mindszenty 
et al., 1989; 2001). The early Albian denudation surface was buried 
and re-exhumed and slightly modified up to the mid-Eocene sedimen-
tation. This surface can be used as reference for Cenozoic and late 
Cretaceous deformation. Although the traditional view considered the 
major Cretaceous stratigraphic gaps as the time spans for deformation 
phases (Császár et al., 1982), we will try to convince participants that 
deformation was active during the sedimentation, too. 
3. Mesozoic structural phases of the 
Gerecse and Vértes Hills 
D1 phase: Early, Middle and Late Jurassic extension 
(200-142 Ma) 
Visited outcrops connected to D1 phase: Nyerges Hill (1.1), Tölgyhát 
Quarry (1.2) 
The detectable Jurassic structural elements are mainly sedimentary 
dykes, syn-sedimentary or covered faults. Several map-scale faults are 
suggested on the basis of different Jurassic successions in the two fault 
blocks. The orientation of the fractures is quite changeable, WN W-ESE, 
N-S (NNW-SSW), NW-SE and E-W directions are equally present (Fig. 
6). Tilt-test of several locations proved that the fractures developed in 
horizontal bedding position. The infilling material of the Neptunian 
dykes is variable in lithology and in age, referring to numerous distinct 
deformation events throughout the Jurassic. Due to the similar style of 
deformation, all of these Jurassic extensional features were classified 
into the D1 deformation phase (Fodor, 2008). 
On the basis of the field measurements the stress field can only be es-
timated. The extensional style of the deformation is proved in all cases, 
however, the direction of the stress axes vary from place to place. NNE-
SSW—NE-SW extension is predominant, however, although locally, 
perpendicular extensional direction can also be estimated (Fig. 6). Based 
on the new structural data, there is no striking difference between the 
Early Jurassic and younger Jurassic stress field and deformation style. 
D2 phase in the Gerecse and Pilis Hills: Early Creta-
ceous (Late Berriasian-earliest Albian, 142-110 Ma) 
Visited outcrops connected to D2 phase: Ördöggát and Bersek 
Quarries (1.3, 1.4) 
This phase is connected to the formation of the clastic basin in the 
Gerecse and Pilis Hills. Few outcrop- or map-scale structures can be con-
nected to this basin formation. Considering the stress field, three events 
are either coeval or just slightly post-dating this basin (Fig. 6). The rel-
ative chronology of the three events is not well-constrained: a more de-
tailed work could lead to their separation into distinct phases. These 
phases were important in the structural evolution of the Gerecse Hills, 
but the separation from younger phases still need further work. Any of 
these stress fields rarely occur in the central and southern TR, partly be-
cause of the lack of Valanginian-early Aptian rocks. This indicates the 
attachment of D2 deformation to the particular clastic Gerecse sequence. 
D2a: E - W to S E - N W extension 
Few small-scale normal faults can be classified to this event. They were 
formed before the tilting of beds or during the burial of the sediments 
(Fodor, 1998; Horányi et al., 2010; Fodor 2010). These small-scale struc-
tures are characterised by SE-NW extension (Fig. 6). Few fractures from 
the Vértes Hills can be attributed to this event: they were formed be-
fore the main folding phase. 
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